A new highway will pass close to the Mshentsy village in Bologovsky district, Tver region. The "Mshentsy Springs" located in this village, have important social and cultural meaning for the local community. Pilgrims, history experts and tourists are frequent visitors to the springs and an associated church. New highway construction may pollute the aquifer system of the spring and nearby territories. The geological structure of the area consists of two parts: the upper part presented by loose moraine sediments, the lower part presented by carbonate rocks subject to karst processes. Karstification may trigger a hazardous event and complicate highway construction and road usage. If the moraine aquifer system is hydraulically connected with the aquifer system of the carbonates, then water pollution from the upper layer may infiltrate to the underlying carbonate rocks.
To get information about the geologic structure of a crosssection that might show karst and water flow zones, geoelectric surveys were performed (specifically, electrical resistivity tomography (ERT), self potential survey, water electrical conductivity and temperature measurements). With the help of petrophysical resistivity modeling (Matveev and Ryjov, 2006) and taking into account water electrical conductivity and temperature measurements we identified resistivity intervals which are typical for sand lenses in the upper part of the cross-section, fractured and non-fractured carbonate rocks and we also calculated hydraulic conductivity values.
Geologic and hydrogeologic overview
In the study area Quaternary sediments are glacial origin and comprised of inequigranular sands, gravel, loam and glacial till. Paleozoic deposits are presented by Lower Carboniferous rocks: dolomite and limestone with clay and sand in the bottom layer. There are two aquifer systems in this area: one associated with Quaternary deposits and the other with Paleozoic bedrock. In the fluvioglacial and glacial deposits, water accumulates in sandy lenses in the upper part of the cross-section. The dolomites and limestones contain water in fractured zones that have high hydraulic conductivity values. Sample analysis from springs showed that the majority of springs are connected with moraine discharge zones, but there is a spring (Spring 1) which is connected with carbonate water discharge zone. 
Electrical resistivity tomography
Electrical resistivity tomography (ERT) was carried out with "Omega-48" equipment (manufactured by "Logical Systems" using the pole-dipole, reverse pole-dipole and dipole-dipole arrays. The smallest spacing between the current and potential electrodes was 7.5 m and the maximum spacing 218 m, distance between potential electrodes 5 and 15 meters. The study depth was about 60 m. Relief data was linked to the ERT data by using X2IPI program (A. A. Bobachev, MSU). An example of ERT data is shown on Figure. 2. We performed data inversion with the help of Res2DInv program (Loke and Barker, 1996) .
Petrophysical modeling.
With the help of the Petrowin program (Ryjov, Sudoplatov 1990 ) petrophysical rock resistivity modelling was carried out (Figure 3 ). Also the calculation of hydralic flow characteristics was performed taking into account such physical parameters as: temperature, water salinity, clay content and porosity. Resistivity results when incorporating hydraulic conductivity in the Petrowin calculation are given in Figure  5 for carbonates with 15-30% porosity. The graph shows that the hydraulic conductivity is about 7 -18 meters/day, depending on the amount of clay in the mixture. Such flow rates are within the karst limestone range of Kf values obtained by Freeze and Cherry (1979) . 
Self potential method
Self potential measurements ( Figure 6 ) were carried out on river and lake water surfaces (one electrode is fixed, another one moves along the profile). We used nonpolarizing Petiau electrodes manufactured in France (Petiau 2000) . For the voltage measurements we used a multimeter with a reading accuracy 0.1mV and an input impedance more than 1MOhm. Anomalies that we detected using this method could be connected with upward and downward movement of ground water. To locate vertical movement zones, smoothing of electric potential graphs was done: we calculated median average in running 7 points window (Figure 7 ). After anomaly identification on graphs we calculated its amplitude (mV) and width (meters), and with the help of the Helmholtz equation as modified by Komarov (1994) , we calculated hydraulic flow rate V by Ea -electric field in anomaly zone:
Where ξ -zeta potential, which lies between 20 and 50 mV; ε 0 -absolute permittivity (in SI system: ε 0 =8.85·10 -12 farad per meter); ε отн -relative permittivity ε отн =80; (nondimentional quantity); ρ -electrical resistivity of hydraulically permeable rocks (Ohm.m), with the value determined from the relevant ERT data results); rcapillary radius of rock (for sand 10 -4 m). The estimated values of hydraulic conductivity V for sands are about 0.7 -6.9 m/day (Figure 8 ), such rates are within the silty-sand range of values given by Freeze and Cherry (1979) . For comparison we calculated flow rates for loose sediments in the Petrowin program with the help of the Ryjov equation (Matveev and Ryjov 2006) and the Shevnin equation (V=0.00733*clay -2 ). For sand-sandy-loam mixtures these values are similar to hydralic conductivity rates which were calculated using electric field of the SP anomaly (Figure 9 ). 
Conclusions
Integration of electrical resistivity tomography (ERT), self potential, water electrical conductivity and temperature measurements provides an opportunity to interpret the geological-geophysical model of the area and helps to determine such parameters as the hydraulic conductivity of rocks.
Interpretation of ERT data combined with petrophysical modeling showed a high fracture level for carbonate rocks from the lower part of the cross-section. Fractured rock zones are prevalent in the lower part of the cross-section. These zones are interpreted as karstic cavities filled with quaternary sediments or karstic cavities filled with loose pre-quaternary and fractured carbonate material.
In this area there can be problems with construction of a new highway. Firstly, it is important to take precautions against subsidence, sinkholes and other dangerous events which are closely connected with construction in karst hazard areas.
Secondly, high hydraulic conductivity values show a wide range of values in the upper part of the cross-section. The sandy deposits make the quaternary aquifer vulnerable to pollution of significant flow. Taking into account the northeast direction of the piezometric height gradient, we may suppose that pollution from the planned road may infiltrate the aquifer system of the Mshentsy Springs and result in subsequent pollution of the rivers and lakes downstream. As the moraine and carbonate aquifer systems are hydraulically connected to each other and the flow rate in fractured carbonates is high so the pollution will infiltrate deeper in the cross-section.
